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Abstract of the Disclosure: Water-soluble or water- 
dispersible polyesters obtainable by condensation of 
tartaric acid or derivatives thereof alone or by conden- 
sation of mixtures of tartaric acid or derivatives 
thereof and citric acid with or without alcohols, water- 
soluble polyalkylene glycols or water-soluble polyaddi- 
tion products of alJcylene oxides with alcohols, fatty 
acids, alkylphenols. or alkylamines and with or without at 
least dibasic carboxylic acids are suitable for use as 
detergent additives. 
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Pnl Y fta*ftTvg with tartaric acid, preparation thereof 
and uae thereof as detergent addit ives, and polyesters. 
of tartaric acid and tetrac arboxvlic acids 
The present invention relates to the use of 
water-soluble or water-dispersible polyesters which are 
obtainable by condensation of tartaric acid alone or by 
condensation of mixtures of tartaric acid or anhydride 
and citric acid with or without alcohols and/or polybasic 
carboxylic acids as detergent additives, processes for 
preparing the polyesters, and polyesters which contain 
tartaric acid and tetracarboxylic acids as cocondensed 
units . 

US Patent 3,557,039 discloses stable aqueous 
dispersions of polyesters which are preparable by con- 
densing terephthalic acid or dimethyl terephthalate with 
ethylene glycol and polyethylene glycol. According to GB 
Patent 1,154,730, additions of polyesters of dimethyl 
terephthalate, ethylene glycol and polyethylene glycol of 
molecular weight 1500 act as soil antiredeposition agents 
in the washing of textile material . 

EP Applications 185,427, 241,984, 241,985 and 
272,033 disclose polyester condensates of polybasic 
aromatic carboxylic acids with dihydric alcohols and 
polyethers capped with C^-allcyl groups at one end. Used 
in detergents, they promote the detachment of soil from 
polyester fabrics in washing. Most of the polyesters 
hitherto described" as detergent additives are largely 
nonionic in nature and not suitable for dispersing polar 
soil particles and alkaline earth metal salts. The 
homopolymers and copolymers of, for example, acrylic acid 
chiefly used for this purpose, however, are not or only 
very slowly biodegradable. Weakly anionic polyesters as 
described for example in DE-B-1,617,122 as grayness 
inhibitors are only very poor dispersants for polar 
particulate soil and irtoriganic salts. 

It is an object of the present invention to 
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provide dispersing detergent additives which are bio- 
degradable . 

We have found that this object is achieved by 
using water-soluble or water-dispersible polyesters 
5 obtainable by condensation of tartaric acid or anhydride 
alone or by condensation of mixtures of tartaric acid or 
anhydride and citric acid in a molar ratio of from Is 0.1 
to 1:4 as detergent additives. The polyesters can also be 
prepared by carrying out the condensation of tartaric 
10 acid and/or citric acid additionally in the presence of 
up to 60 raol % of malic acid. The above-stated object is 
also achieved by using polyesters obtainable by 
condensing 

a) a mixture of tartaric acid or anhydride and citric 
15 acid in a molar ratio of from 1x0.1 to 1:4 or such 

a mixture which additionally contains up to 60 mol 
% of malic acid with - based on 1 mol of component 
a) - 

b) from 0 to 50 mol % of a monohydric or polyhydric 
20 alcohol, a water-soluble poly-C a -C 4 -alkylene glycol 

or a water-soluble addition product of a C 2 -C*- 
alkylene oxide with a monohydric or polyhydric 
alcohol, a fatty acid, an alkylphenol or an 
alkylamine, or 

25 c) from 0 to 90 mol % of a carboxylic acid which 
contains at least two carboxyl groups and which is 
different from the carboxylic acids mentioned under 
a), with or without 
d) from 0 to 90 mol % of lactic acid, glycolic acid or 
30 a mixture thereof 

in the presence of a customary esterif ication catalyst. 
Such polyesters are obtainable by condensing components 
a) to d) in the melt in the absence of inert diluents at 
from 120 to 180 *C in the presence of customary esterif i- 
35 cation catalysts and distilling off the water formed in 
the course of the condensation. 

The abovenientioned object is also achieved by 
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polyesters which are obtainable by condensing 

a) from 25 to 75 mol % of tartaric acid, tartaric 
anhydride or a mixture of tartaric acid or anhydride 
and citric acid in a molar ratio of from 1:0.1 to 
li4 with 

b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble poly-C 2 -C 4 -alkylene glycol 
or a water-soluble addition product of a C 2 - to C k - 
alkylene oxide with a monohydric or polyhydric 
alcohol, a fatty acid, an alkylphenol or an alkyl- 
amine , and 

c) from 75 to 25 mol % of butanetetracarboxylic acid, 
cyclopentanetetracarboxylic acid, cyclohexanetetra- 
carboxylic acid , butanetetracarboxylic anhydride , 
cyclopentanetetracarboxylic anhydride, cyclohexane- 
tetracarboxylic anhydride or a mixture thereof , 

at from 120 to 180'C in the presence of a customary 
esterification catalyst up to a K value of from 7 to 80 
(determined by the method of H. Fikentscher on 2% aqueous 
solutions of . polyester at 25 *C and pH 7). 

The addition of the above-described polyesters to 
detergent formulations promotes the detachment of parti- 
culate soil from the textile material being washed and 
stabilizes the detached soil in the washing liquor. The 
polyesters described are very highly biodegradable; for 
example, some products have degradation rates above 95%. 

Only some of the polyesters to be used according 
to the present indention have been described in the 
literature. For instance, JP-A-87/201,926 discloses 
condensing hydroxypolycarbdxylic acids, such as malic 
acid, or esters thereof at from. 50 to 200 # C and at below 
200 mbar. The polymers are used for example as suture 
material. It is known from Ullmanns EncyklopHdie der 
technischen Chemie, 3rd edition, Urban und Schwarzenberg , 
Munich-Berlin 1963, 3rd edition, Volume 14, page 82, that 
polyesters can be prepared by polycondensation of hydroxy- 
carboxylic acids. However, no examples are mentioned. 
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The tartaric acid polyesters which according to 
the invention are to be used as detergent additives are 
prepared for exampl by heating tartaric acid or anhyd- 
ride at from 120 to 180 *C in the presence of customary 
esterif ication catalysts and distilling the water formed 
in the course of the condensation out of the reaction 
mixture. The condensation can also be carried out . with 
mixtures of tartaric acid and tartaric anhydride. It is 
also possible to form tartaric acid into polyesters in 
the presence of up to 60, preferably up to 30, mol % of 
tartaric esters of d-C.-alcohols. In this case, instead 
of water, the particular alcohol underlying the esters is 
removed from the reaction mixture. Examples of tartaric 
esters are dimethyl tartrate, diethyl tartrate, di-n- 
propyl tartrate, diisopropyl tartrate and di-n-butyl . 
tartrate. The condensation can of course also be carried 
out with tartaric esters where only one carboxyl group 
has been esterified. The condensation ^of tartaric acid 
gives rise to structures where either or both OH groups 
of the tartaric acid have reacted with carboxyl groups on 
component a, c or d to form polyesters. Reaction products 
which are particularly suitable for use as detergent 
additives are also obtained on carrying out the condensa- 
tion of tartaric acid or derivatives thereof in the 
presence of citric acid. In this case the molar ratio of 
tartaric acid, anhydride or ester to citric acid is 
preferably within the range from liO.S to It 2. Products 
having good application properties are also obtained when 
the above-described condensation of tartaric acid or 
derivatives thereof in the absence or presence of citric 
acid is carried out in the presence of up to 60, prefer- 
ably 30, mol % of malic acid. The use of citric acid and 
malic acid in the condensation has the advantage that 
melts of low viscosity are obtained and that condensation 
is possible at a lower temperature. Moreover, citric acid 
per se is a better builder for detergents than tartaric 
acid. Partial hydrolysis of the polycondensates to be 
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used according to the present invention, with the release 
of citric acid, thus causes less of a drop in activity 
than in the case of tartaric acid homocondensates. 

The above-described polyesters can be modified by 
cocondensation with further components . For instance , 
useful detergent additives are obtained by condensing 

a) a mixture of tartaric acid or anhydride and citric 
acid in a molar ratio of from 1:0.1 to 1:4 or such 
a mixture which additionally contains up to 60 mol 
% of malic acid, with 

b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble poly-C 2 -C 4 -alkylene glycol 
or a water-soluble addition product of a C 2 -C A - 
alkylene oxide with a monohydric or polyhydric 
alcohol, a fatty acid, an alkylphenol or an alkylamine, . 
or 

c) from 0 to 90 mol % of a carboxylic acid which 
contains at least two carboxyl groups and is differ- 
ent from the carboxylic acids mentioned under a). 

Monohydric alcohols suitable for use as component 
b) may have from 1 to 22 carbon atoms, eg. methanol, 
ethanol, n-propanol f isopropanol, n-butanol, sec-butanol, 
n-hexanol, cyclohexanol, n-octanol, isooctanol, nonanol, 
palmityl alcohol, stearyl alcohol and also alcohols 
obtainable by the Ziegler process and by the oxo process. 
The polyhydric alcohols preferably have from 2 to 6 
carbon atoms, such as ethylene glycol, propylene glycol, 
glycerol, 1,4-butanediol and 1,6-hexanediol. The water- 
soluble polyalkylene 1 glycols include for example poly- 
ethylene glycols having molecular weights of from 106 to 
60,000, ie. compounds such as diethylene glycol, tri- 
ethylene glycol, tetraethylene glycol and polyalkylene 
glycols having molecular weights of preferably 200 - 
12,000. It is also possible to use polypropylene glycols 
having molecular weights of from 134 to 800 and also 
water-soluble polybutylene glycols. This class of com- 
pounds also includes copolymers of ethylene oxide and 
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propylene oxide and also copolymers f this type which 
additionally contain butylene oxide, copolymers of 
ethylene oxide and butylene oxide , and copolymers of 
propylene oxide and butylene oxide. In these polymers the 
alkylene" oxide units can be present randomly or in the 
form of blocks. They are still water-soluble for the 
purposes of the present invention if 2 g of the poly- 
alkylene glycol dissolve in one liter of water. As 
component b) it is also possible to use water-soluble 
addition products of C 2 -C 4 -alkylene oxides with monohydric 
or polyhydric alcohols. Monohydric and polyhydric alco- 
hols were mentioned earlier. They are reacted either with 
ethylene oxide alone or with mixtures of ethylene oxide 
and propylene oxide and . optionally in addition butylene 
oxide. The alkoxylation is carried out under customary 
reaction conditions in the presence of alkali, such as 
sodium hydroxide solution, potassium hydroxide 
solution or calcium hydroxide or calcium oxide, at 
elevated temperatures. The alkylene oxides can be present 
in the addition products in the form of blocks or in 
random distribution. Preferably, for use as component b), 
C 8 -c 20 -alcohols are reacted with ethylene oxide and/or 
propylene oxide. For this reaction from 1 to 80 mol of 
alkylene oxide is used per mole of alcohol. 

As component b) it is also possible to use 
alkoxylated fatty acids, eg. reaction products obtainable 
by addition of ethylene oxide and/or propylene oxide with 
or without butylene oxide to Ce-C^-f atty acids . The fatty 
acids used are for example lauric acid, myristic acid, 
palmitic acid and stearic acid. 

As component b) it is also possible to consider 
alkoxylated alkylphenols . Suitable alkylphenols contain 
for example from 1 to 12 carbon atoms in the alkyl group. 
Preferred representatives of these compounds are octyl- 
phenol and nonylphenol. The alkoxylation is carried out 
analogously to the preparation of the alkoxylated alco- 
hols described above. Moreover, component b) may also be 



2054397 



- 7 - O.Z. 0050/41996 

an alkoxylated alkylamine which has for example from 8 to 
24 carbon atoms in the alkyl group. 

The compounds of group b) are incorporated into 
the polyester in a proportion of from 0 to 50 mol %. If 
they are used in the cocondensation, their preferred 
proportion is from 5 to 35 mol %. 

Polycondensates which contain one or more com- 
pounds of group b) can have various advantages. By 
including a poly functional compound b) it is possible to 
obtain polyesters of higher molecular weight which are 
more effective at binding and dispersing alkaline earth 
metal salts. By including alkoxylated C s -C 20 -alcohols as 
cocondensed units it is possible to increase the compat- 
ibility of the polycondensates with liquid detergent 
formulations. 

The compounds suitable for use as component c) 
are at least dibasic carboxylic acids which differ from 
the carboxylic acids mentioned under a) . Suitable carbox- 
ylic acids contain no hydroxyl groups, nor any aromatic 
radicals. Saturated polybasic carboxylic acids of this 
kind and also carboxylic acids of this kind which contain 
an ethylenically unsaturated double bond in the molecule 
are for example succinic acid, maleic acid, fumaric acid, 
oxalic acid, adipic acid, aconitic acid, propane-1,2,3- 
tricarboxylic acid, butane-1 , 2 , 3-tricarboxylie acid, 
pentane-1 , 2 , 3-tricarboxylic acid, butane-1 ,2,3,4- 
tetracarboxylic . . acid, cyclopentane-1, 2 , 3 , 4- 
tetracarboxylic acid, cyclohexane-1 ,2,3 , 4-tetracarboxylic 
acid, cyclohexane-1, 2, 3, 5-tetracarboxylic acid and 
cyclohexane-1, 2, 4, 5-tetracarboxylic acid. The preferred 
compounds c) are butanetetracarboxylic acid, 
cyclopentanetetracarboxylic acid and the isomers of 
cyclohexanetetracarboxylic acids. As is customary in the 
preparation of polyesters, the polybasic carboxylic acids 
mentioned as component c) can be used in the form of 
anhydrides, if they form anhydrides, or else as mono- or 
diesters of alcohols having from 1 to 4 carbon atoms. As 
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compounds of compon nt c) it is also possible to use acid 
chlorides. In the preparation of the polyesters, the 
compounds of group c) are used in an amount of from 0 to 
90, preferably from 25 to 75, mol %. 

The polyesters may be additionally modified by 
carrying out the condensation in the presence of mono- 
hydroxycarboxylic acids, such as lactic acid or glycolic 
acid. The compounds of component d) are used in an amount 
of from 0 to 90 mol %. If they are used, they are prefer- 
ably used in amounts of from 10 to 60 mol %. 

The preparation of the polyesters is preferably 
carried out in the presence of the customary catalysts. 
In the condensation of free polycarboxylic acids or of 
the anhydrides of these carboxylic acids the preferred 
catalyst is p-toluenesulfonic acid or sulfosuccinic acid. 
Other customary esterif icatibn. catalysts are for example 
benzenesulfonic acid, polystyrenepolysulfonic acids, 
sulfuric acid and phosphoric acid. The catalysts are . 
generally used in amounts of from 20 to 10,000, prefer- 
ably from 50 to 5000, ppm, based on the components used 
in the condensation. 

The condensation can be carried out in the 
presence of antioxidants , for example substituted 
phenols, eg. 2,5-di-tert-butylphenol, 2-methylcyclohexyl- 
4 , 6-dimethylpheriol , 2 , 6-di-tert-butyl-4-methylphenol , 
pyrogallol, phosphorous acid or other antioxidants 
customarily used for this purpose. These compounds 
prevent discoloration of the polyesters due to oxidation 
during the condensation. 

A preferred method of preparing the polyesters 
involves condensing the components in the melt in the 
absence of inert diluents at from 120 to 180 *C in the 
presence of customary catalysts. This process is employed 
in particular whenever compounds of component b) are used 
in the condensation, especially when these compounds are 
surfactants or polyalkylene oxides. If nonionic surfact- 
ants are to be added as component b) , it is advantageous 
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to add them later rather than earlier in order to avoid 
strong foaming in the first condensation phase. The 
compounds of component b) may also act as pure diluent in 
order to reduce the viscosity of the melt without, 
however,' undergoing condensation to any significant 
degree themselves. For example, the surfactants can be 
added toward the end of the reaction and thus be incor- 
porated into the reaction mass during the cooling down, 
{^condensation of the compounds of component b) is 
substantially avoided if these compounds are not added to 
the melt until the melt has a viscosity (measured at 
120°C) of not less than 30,000 mPas. The use of nonionic 
surfactants of the type customary in detergents as 
diluents for the polyesters has the advantage of avoiding 
the introduction of components which are ineffective in . 
detergents. However, the ^condensation of component b) 
can also be desirable, for example in order to increase 
the molecular weight of the condensates or to achieve 
compatibility with certain detergent formulations. The 
condensation in the melt can be carried out in customary 
polymerization apparatus, equipped with stirrers or 
mixers. Preferably, however, the condensation in the melt 
is carried out in a kneader. Suitable for this purpose is 
for example an evacuable kneading reactor with a verti- 
cally or horizontally disposed shaft, an inert gas supply 
and a distillation unit. Other polymerization reactors 
with powerful mixing means are for example condensation- 
extrusion reactors,, where the melt condensation takes 
place in a first reaction zone with the distillative 
removal of the water or alcohol formed in the course of 
the reaction and in a discharge zone the melt is extruded 
and converted into a finely divided reaction product. The 
melt condensation in the first reaction zone is 
preferably carried out under reduced pressure, for 
example at from 0.5 to 400 mbar. 

However, the condensation can also be carried out 
in the presence of inert diluents. Suitable inert diluents 
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are for example toluene, o-, m- and p-xylene, mesitylene, 
cumene, aliphatic hydrocarbons having boiling points of 
from 110 to 180 "C, mixtures of the inert solvents 
mentioned and also polar aprotic solvents, such as 
ethylene glycol dimethyl ether, diethylene glycol 
dimethyl ether, dioxane and cyclohexanone. If low boiling 
solvents are used, the condensation reaction can be 
carried out under superatmospheric pressure, or mixtures 
of high boiling solvents are used, such as xylene or 
cumene together with dioxane or cyclohexanone. 

The condensation may be carried out in the 
presence of protective colloids. This has the advantage 
that the condensate formed is readily susperidable and 
that the formation of a tough material which solidifies 
on cooling is prevented. Suitable protective colloids are 
for example alkylated pplyhydric C 3 -C a -alcohols, such as 
glycerol, oligoglycerol or pentaerythritol reacted with 
from 3 to 25 raol of ethylene oxide t and/or propylene 
oxide. The protective colloids may additionally contain 
C fl -C 22 -alkyl groups attached by ether, ester or amide 
bonds . 

The amount of protective colloid is from 0.05 to 
0.5% by weight, based on the polyester. If solvents are 
used, the concentration of solids, ie. polyester formed, 
in the inert diluent is from 10 to 70, preferably from 20 
to 65, % by weight. 

The novel polyesters are obtainable by condensing 

a) from 25 to 75 mol % of tartaric acid, tartaric 
anhydride or a mixture of tartaric acid or anhydride 
and citric acid in a molar ratio of from 100:1 to 
0.2:1, preferably from 1:0.1 to 1:4 with 

b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble C 2 -<ValJcylene glycol or a 
water-soluble addition product of a C a - to C*- 
alkylene oxide with a monohydric" or polyhydric 
alcohol, a fatty acid, an alkylphenol or an alkyl- 
araine, and 
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c) from 75 to 25 mol % of butanetetracarboxylic acid, 
cyclopentanetetracarboxylic acid, cyclohexanetetra- 
carboxylic acid, butanetetracarboxylic anhydride, 
cyclopentanetetracarboxylic anhydride, cyclohexane- 
tetracarboxylic anhydride or a mixture thereof, 
at from 120 to 180 "C in the presence of a customary 
esterif ication catalyst up to a K value of from 7 to 80 
(determined by the method of H. Fikentscher on 2% aqueous 
solutions of polyester at 25 °C and pH 7). The polyesters 
can be modified by using component a) for the conden- 
sation which additionally contains up to 60 mol % of 
malic acid. 

The above-described polyesters, which either 
consist of compounds of component a) alone or in addition 
to component a) contain as cocondensed units compounds of . 
component bj and/or c) with or without compounds of 
component d) , have K values of from 7 to 80, preferably 
from 8 to 50 (determined by the method of H. Fikentscher 
in 2% aqueous solution at 25"C and pH 7). Immediately 
following condensation, the polyesters are present in the 
acid form. They can be converted into the salt form by 
addition of bases. Suitable bases are for example sodium 
hydroxide, potassium hydroxide, lithium hydroxide, 
calcium hydroxide, b odium carbonate, potassium carbonate, 
lithium carbonate, calcium carbonate, ammonium carbonate, 
ammonium bicarbonate, ammonia, ethanolamine , diethanol- 
amine or triethanolamine . The bases are preferably used 
in the form of aqueous solutions. Of the bases mentioned, 
sodium hydroxide, sodium carbonate and sodium bicarbonate 
are preferred. The polyesters are neutralized to such an 
extent that the aqueous solutions of the neutralized or 
partially neutralized polyesters have pH values within 
the range from 5 to 9, preferably from 6 to 8. The 
polyesters to be used according to the present invention 
have acid numbers of about 90-780, preferably 265-740, mg 
of KOH/g of polyester. • 

To be able to store the polyesters without 
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alteration, they are isolated after the at least partial 
neutralization from the aqueous solution, preferably in 
the form of the neutral sodium salt- There are various 
customary methods for doing this, such as freeze drying, 
spray drying or fluidized bed drying. The drying can be 
effected with or without the addition of detergent-active 
substances. For instance, by fluidized bed drying of 
mixtures with anionic surfactants, polymeric detergent 
additives, builders or diluents it is possible to prepare 
a granular product which contains the polyesters to be 
used according to the present invention. This form of 
formulation can be of decisive advantage for use of the 
polyesters in alkaline or acid detergents. 

The above-described polyesters are used as 
additives in pulverulent and liquid detergents, prefer- . 
ably in -phosphate- free or low-phosphate detergents which 
contain not more than 25% by weight o£ sodium triphos- 
phate. The polyesters are used in amounts of from 0.1 to 
30, preferably from 0.5 to 15, % by weight, based on the 
detergent formulation. The polyesters to be used accord- 
ing to the present invention are good dispersants for 
clay in the washing liquor. This property is important 
because loamy soiling of textile material is very common. 
The polyesters act as builders in detergent formulations, 
augment the detergency of the surfactants in detergents 
and also bring about during the wash a reduction in the 
incrustation of the washed textile material and make a 
significant contribution to the dispersal of soil in the 
washing liquor. Compared with known polymeric builders, 
the polyesters to be used according to the present 
invention have the advantage of being highly biodegrad- 
able, reaching for example degradation rates of above 
90%. Compared with the copolymers of maleic acid and 
acrylic acid described for use as detergent additive in 
EP-B-0 025 551, the polyesters to be used according to 
the present invention show in particular improved compat- 
ibility in liquid detergent formulations. Cocondensates 
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of citric acid and tartaric acid are preferable to 
tartaric acid homocondensates , They combine similar 
dispersing power for clay with greater effectiveness in 
incrustation inhibition and calcium carbonate dispersal. 
In addition, they are better in promoting the detachment 
of clay from fabric. 

The compositions of detergent formulations used 
for washing can differ greatly. The same is true of those 
used as cleaners. Both washing and cleaning detergent 
formulations customarily contain surfactants with or 
without builders. This is true not only of liquid but 
also of pulverulent washing and cleaning detergent 
formulations. Examples of the compositions of washing 
detergent formulations customary in Europe, the USA and 
Japan may be found for example in table form in Chemical 
and Engineering News 67 (1989), 35. 

The above-described polyesters are used according 
to the invention in detergents which contain up to 45% by 
weight of phosphate, although their use in detergents 
having a reduced phosphate content (which is to be 
understood as meaning a phosphate content of less than 
25% by weight of sodium triphosphate) or in phosphate- 
free detergents is preferred. The polyesters can be added 
to the detergent formulation in the form of granules, in 
the form of pastes, as a highly viscous mass, as a 
dispersion or as a solution in a solvent. The polyesters 
can also be adsorbed on the surface of diluents, for 
example sodium sulfate, or builders (zeolites or ben- 
tonites) and also on. other solid constituents of the 
detergent formulation. 

The detergent formulations in question are 
pulverulent or liquid. They can differ in composition by 
region and according to the specific intended use. 

Universal household detergents for drum type 
washing machines of the type widely used in Europe 
usually contain from -5 to 10% by weight of anionic 
surfactants, from 1 to 5% by weight of nonionic 
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surfactants, from 1 to 5% by weight of foam regulators, 
such as silicone oils or soaps, from 0 t 40% by weight 
of a water softener, such as sodium carbonate or penta- 
sodium triphosphate, which may be replaced in whole or in 
part by the compounds of the present invention, from 0 to 
30% by weight of an ion exchanger such as zeolite A, from 
2 to 7% by weight of sodium silicates as corrosion inhi- 
bitors, from 10 to 30% by weight of bleaching agents, 
such as sodium perborate or sodium percarbonate , organic 
per-acids and salts thereof, from 0 to 5% by weight of 
bleach activators, such as tetraacetylethylenediamine , 
pentaacetylglucose, hexaacetylsorbitol or acyloxy- 
benzenesulfonate, stabilizers, such as magnesium silicate 
or ethylenediaminetetraacetate, grayness inhibitors, such 
as carboxymethylcellulose, methylalkylcelluloses. and . 
hydroxyalkylcelluloses, vinyl acetate-grafted poly- 
glycols, oligomeric and polymeric terephthalic acid/ 
ethylene glycol/polyethylene glycol 1 esters, enzymes, 
fluorescent whitening agents, scents, fabric softeners, 
dyes, and diluents. 

By contrast, the heavy duty detergents which are 
used in the USA, Japan and neighboring countries in tub 
type washing machines are usually free of bleaching 
agents, but on the other hand their anionics content is 
two to three times higher and they contain more wash 
alkalis, such as sodium carbonate arid sodium silicates 
(in general up to 25% by weight) and mostly they also 
lack the bleach activators and bleach stabilizers. The 
levels of surfactants and other ingredients can be 
appreciably higher in the case of detergent concentrates, 
which are available with little or no diluent. Detergents 
for delicate and colored fabrics , wool detergents and 
handwashing detergents likewise usually contain no 
bleaching agents and only low levels of alkaline ingre- 
dients together with a correspondingly higher surfactant 
content . 

Detergents for the commercial laundry sector are 
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designed for the special conditions of industrial washing 
(soft water, continuous washing) which make it possible 
to customize th detergent to th type of article being 
washed and to the nature of the soil. Combinations are 
5 therefore used in which one ingredient predominates or 
others are completely absent only to be added separately 
when required. For this reason the surfactants, builders, 
alkalis and bleaching agents of these detergents vary 
within wide limits. 

10 Suitable anionic surfactants for the afore- 

mentioned pulverulent washing detergents, or washing 
powders, are for example sodium alkylbenzenesulf onates , 
fatty alcohol sulfates and fatty alcohol polyglycol ether 
sulfates. Individual compounds of thiB type are for 

15 example (V-C^- alkylbenzenesulf onates, . C u -C 1B -alkane- 
sulfonates, C 12 -C lfl -alkyl sulfates, C^Cu-alkyl sulfo- 
succinates and sulfated ethoxylated C^-Cxg-alkanols . other 
suitable anionic surfactants are sulfated fatty acid 
alkanolamines , o-sulfo fatty acid esters, fatty acid 

20 monoglycerides or reaction products of from 1 to 4 mol of 
ethylene oxide with primary or secondary fatty alcohols 
or alkylphenols . Further suitable anionic surfactants are 
fatty acid esters and fatty acid amides of hydroxy- or 
amirio-carboxylic or -sulfonic acids, for example the 

25 fatty acid sarcosides, glycolates, lactates, tauridea or 
isethionates. The anionic surfactants can be present in 
the form of the sodium, potassium and ammonium salts and 
also as soluble salts of organic bases, such as mono-, 
di- or triethanolamine or other substituted amines . The 

30 group of anionic surfactants also includes the ordinary 
soaps, ie. the alkali metal salts of natural fatty acids. 
Suitable nonionic surfactants (nonionics) are for 
example addition products of from 3 to 40, preferably 
from' 4 to 20, mol of ethylene oxide with 1 mol of fatty 

35 alcohol, alkylphenol, fatty acid, fatty amine, fatty acid 
amide or alkanesulfonamide. The abovementioned addition 
products of ethylene oxide may additionally contain up to 
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90 % by weight, baaed on cocondensed ethylene oxide and 
propylene oxide, of propylene oxide as cocondensed units. 
The addition products which contain ethylene oxide and 
propylene oxide as cocondensed units may be modified by 
incorporation of butylene oxide as cocondensed units in 
amounts of up to 60 % by weight, based on the total 
alkylene oxide content. Of particular importance are the 
addition products of from 5 to 16 mol of ethylene oxide 
with coconut or tallow fatty alcohols, with oleyl alcohol 
or with synthetic alcohols of from 8 to 18, preferably 
from 12 to 18, carbon atoms, and also with mono- or 
dialkylphenols having from 6 to 14 carbon atoms in the 
alkyl moieties. Besides these water-soluble nonionics, 
however, it is also possible to use water-insoluble or 
incompletely water-soluble polyglycol ethers having from . 
1 to 4 ethylene glycol ether moieties in the molecule, in 
particular if they are used together with water-soluble 
nonionic or anionic surfactants. 

Further usable nonionic surfactants are the 
water-soluble addition products of ethylene oxide with 
polypropylene glycol ethers, alkylenediaminopolypropylene 
glycol and alkylpolypropylene glycols having 1 to 10 car- 
bon atoms in the alkyl chain that contain from 20 to 
250 ethylene glycol ether groups and from 10 to 100 pro- 
pylene glycol ether groups, the polypropylene glycol 
ether chain acting as hydrophobe. 

It is also possible to use nonionic surfactants 
of the type of the amine oxides or sulfoxides. 

The foaming power of the surfactants can be 
increased or reduced by combining suitable surfactant 
types. A reduction can also be achieved by adding non- 
surfactant-like organic substances . 

Further possible formulation ingredients of 
detergents include monomeric, oligomeric and polymeric 
phosphonates, ether sulfonates based on unsaturated fatty 
alcohols, eg. oleyl alcohol ethoxylate butyl ether and 
alkali metal salts thereof. These substances can be 
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characterized for example with the aid of the formula 
RO(CH 2 CH 2 O) a -C,H 8 -S0 3 Na, where n is from 5 to 40 and R is 
oleyl . 

The above-described poly sters can also be used 
as additives in liquid washing detergents. Polyesters 
preferably used in liquid washing detergents contain as 
component b) alkoxylated mono- or polyhydric alcohols as 
cocondenaed units. Liquid detergents contain liquid 
surfactants or else solid surfactants which are soluble 
or at least dispersible in the detergent formulation. 
Suitable surfactants for this purpose are those products 
which are also used in pulverulent detergents but also 
liquid polyalkylene oxides or polyalkoxylated compounds. 
If the polyesters are. hot directly miscible with the 
other constituents of the liquid detergent, it is pos- . 
sible to prepare homogeneous mixtures with the aid of a 
small amount of a solubilizer, for example water or a 
water-miscible organic solvent, eg. Isopropahol, 
methanol, ethanol, glycol, diethylene glycol or triethyl- 
ene glycol or corresponding propylene glycols. The amount 
of surfactant in liquid detergents is within the range 
from 4 to 50% by weight, based on the formulation as a 
whole; since in liquid detergents, too, the proportions 
of the ingredients vary within wide limits according to 
regional market conditions or the intended application. 

Liquid detergents may contain water in amounts of 
from 10 to 60, preferably from 20 to 50, % by weight. 
However, they can a^so be free of water. 

Water-free liquid detergents may also contain 
suspended or dispersed peroxo compounds for bleaching. 
Examples of suitable peroxo compounds are sodium per- 
borate, peroxocarboxylic acids and polymers having some 
peroxo-containing groups. Liquid detergents may also 
contain hydrotropes. These are compounds such as 1,2- 
propanediol, cumenesulfonate and toluenesulf onate . If 
such compounds are used- for modifying a liquid detergent, 
their amount is from 2 to 5% by weight, based on the 
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total weight of the liquid detergent. In many cases an 
addition of complexing agents has also proved advantage- 
ous for modifying pulverulent and liquid detergents. 
Complexing agents axe for example ethylenediaiiiinetetra- 
acetic acid, nitrilotriacetate and isoserinediacetic acid 
and also phosphonates , such as aminotrismethylenephos- 
phonic acid, hydroxyethanediphosphonic acid, ethylenedi- 
aminetetraethylenephosphonic acid and salts thereof. 
Complexing agents are used in amounts of from 0 to 10% by 
weight, based oh the detergent. The detergents may also 
contain citrates, di- or triethanolamine, or opacifiers, 
fluorescent whitening agents, enzymes, perfume oils and 
dyes. These substances, if they are used for modifying a 
liquid detergent, together account for up to 5% by 
weight. The detergents are preferably phosphate- free. 
However, they may also contain phosphates, for example 
pentasodium triphosphate and/or tetrapotassium pyrophos- 
phate, if phosphates are used, they account for up to 45, 
preferably up to 25, % by weight of the total formulation 
of the detergent. 

The polyesters to be used according to the 
present invention can also interact with other known 
detergent additives (for example grayness inhibitors, 
clay dispersants and substances which augment the primary 
detergency, color transfer inhibitors, bleach activators) 
in pulverulent and liquid detergents (phosphate-contain- 
ing and phosphate-free) to produce synergistic effects 
enhancing not only the dispersal of particulate soil but 
also the effectiveness of the other detergent additive. 

The percentages in the Examples are by weight. 
The K values of the polyesters were determined by the 
method of H. Fikentscher, Cellulosechemie 13 (1932), 58- 
64, 71-74, in aqueous 2% by weight solution of the sodium 
salt of the polyester at 25 *C and pH 7. 
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EXAMPLES 

Preparation of polyesters 
General method of preparation I 

The amounts of compounds of components a) to c) 
stated in Table 1 are introduced together with the 
catalyst into a 2 1 three-neck flask equipped with gas 
inlet means, internal thermometer, stirrer and distilla- 
tion bridge. The contents are purged with nitrogen for 30 
minutes and then heated to 140'C with stirring. They 
melt. As soon as the temperature is higher than 100 °C, 
water is distilled out of the mixture. After the reaction 
mixture has been heated at 140 *C for 30 minutes, the 
pressure is reduced to about 400 mbar. The condensation 
is continued until the desired amount of water has been 
distilled off. In each case a viscous melt is obtained, . 
which solidifies on cooling down or, after dilution with 
a compound of component b), is converted into a viscous 
melt suitable for further processing. The sodium salts of 
the polyesters are.prepared by comminuting the condensates 
obtained in the polycohdensation, dispersing in water at 
room temperature and neutralizing with aqueous sodium 
carbonate solution until the solution pH is 7. The neutral- 
ized polyesters had the K values reported in Table 1. 

The key to the abbreviations used below is as 

follows s 

XA: tartaric acid 

CA: citric acid 

BTCAt butane-l,2,3,4-tetracarboxylic acid 

BTCB: butane-l,2,3,4-tetracarboxylic bis- 

anhydride 
Saj succinic anhydride 

CPTB: cyclopentane-l,2,3,4-tetracarboxylic 

bisanhydride 
ADPCl: adipoyl dichloride 

OxCli oxalyl dichloride 

MA j malic acid 

EOj4 , polyethylene glycol having an average 
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degree of polymerization DP - 34 
addition product of 7 mol of ethylene 
oxide with 1 mol of linear C 13 /C l7 -alcohol 

glycerol 

cyclohexanone 

dioxane 

diethylene glycol dimethyl ether 
mesitylene 

para-toluenesulfonic acid monohydrate 
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General method of preparation II 

The amounts of components a) to c) stated in 
Table 2 are introduced together with the similarly stated 
amount of p-toluenesulfonic acid and the particular 
solvent used into a 2 1 three-neck flask equipped with 
gas inlet means, Internal thermometer, stirrer and 
distillation bridge , then nitrogen is passed through for 
30 minutes, and the contents are heated to the particular 
temperature stated in the Table, causing the reaction 
components or products to dissolve partially or com- 
pletely and the solution to become viscous in the course 
of the reaction. The reaction mixture is maintained at 
the reaction temperature for the time mentioned in the 
Table and then worked up by distilling off the solvent 
under reduced pressure at from 10 to 0.1 rabar. The sodium 
salts of the polyesters are obtained by comminuting the 
condensates, dispersing in water at room temperature and 
neutralizing with aqueous sodium carbonate solution to pH 
7. The products have the K values reported in Table 2, 
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General method of preparation III 

A 2 1 capacity three-neck flask equipped with gas 
inlet means, internal thermometer, stirrer and water 
separator is charged with the amounts of components a) to 
5 c) indicated in Table 3, the solvent and 0.72 g of the 
protective colloid specified hereinafter and purged with 
nitrogen for 30 minutes. The contents are then heated to 
the stated reaction temperature, causing the starting 
materials to dissolve to some extent but predominantly 

10 remain suspended in the solid or molten state. The water 
formed in the course of the condensation is separated off 
in the water separator by azeotropic distillation. The 
condensation is carried on to the desired amount of 
distillate. The polyester is then worked up by decanting 

15 off the solvent after cooling down, dispersing the - 
residue in water and neutralizing to pH 7 with aqueous 
sodium carbonate solution. Then 100 ml of the azeotrope 
of water and the remaining solvent are distilled off at 
50°C. 

20 The protective colloid was prepared by reacting 

oleyl alcohol with epichlorohydrin in a molar ratio of 
1:1* to give oleyl glycidyl ether, which was further 
reacted with glycerol in a molar ratio of 1:1 in the 
presence of BP 3 -phosphoric acid at 80 *C. After the cata- 

25 lyst had been removed with the aid of a basic ion 
exchanger, the reaction product was ethoxylated with 
2 mol of ethylene oxide. 
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6 neral method of preparation IV 

A 2 1 capacity kneader reactor with a horizont- 
ally disposed mixer shaft, equipped with a vacuum distil- 
lation unit and a thermocouple, is charged with the 
amounts of components a) to c) indicated in Table 4 
together with the particular amount of p-toluenesulfonic 
acid stated, and purged with nitrogen for 30 minutes. 
Then the reactor is heated, while the mixer shaft is 
running, to an internal temperature of 140 *C and the 
pressure is reduced to 300 mbar. The reactor contents 
melt and water distils off. After a reaction time of 30 
minutes, the pressure is reduced to 100 mbar and the 
condensation is carried on until the desired amount of 
water has been distilled off. In each case a viscous melt 
of the polyester is obtained. These melts may be diluted 
if necessary with component b) to reduce the viscosity of 
the melt. Depending on the dilution ratio and the degree 
of cooling, the melts solidify. They can be comminuted by 
means of the kneader mechanics or be discharged from the 
reactor in the form of the dilute melt. To neutralize the 
polyesters, the condensates are comminuted, dispersed in 
water at room temperature and adjusted to pH 7 with 
aqueous sodium carbonate solution. The polyesters have 
the K values reported in Table 4. 
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APPLICATION EXAMPLES 

Clay dispersion 

The removal of particulate soil from fabric sur- 
faces is augmented by the presence of polyelectrolytes . 
5 Stabilizing the dispersion which forms as the particles 
are detached from the fabric surface is an important 
function of these polyelectrolytes. The stabilizing 
effect of the anionic dispersants is due to the fact 
that, as a consequence of the adsorption of dig per 3 ant 

10 molecules on the surfaces of the solids, the surface 
charge thereof and hence the repulsion increases. Further 
factors having a bearing on the stability of a dispersion 
include steric effects, the temperature, the pH and the 
electrolyte concentration. 

15 The clay dispersion (CD) test described herein- • 

after can be . used to assess the dispersing power of 
various polyelectrolytes in a simple xrtanner. 
CD test 

Particulate soil is represented by finely ground 

20 china clay SPS 151. 1 g of clay is intensively dispersed 
in 98 ml of water in a 100 ml cylinder in the presence of 
1 ml of a 0.1% strength sodium salt solution of the poly- 
electrolyte for 10 minutes. Immediately after the stirring 
has been stopped, a sample of 2.5 ml is removed from the 

25 center of the cylinder and diluted to 25 ml and the 
turbidity measured in a turbidimeter. After the disper- 
sion has stood for 30 and 60 minutes, further samples are 
taken and again measured in the turbidimeter. The 
turbidity of the dispersion is reported in nephelometric 

30 turbidity units (NTUs). The less the dispersion settles 
on storage, the higher the measured turbidity values are 
and the stabler the dispersion is. The second physical 
parameter determined is the dispersion constant r, which 
describes the time course of the sedimentation process. 

35 Since the sedimentation process approximates to a mono- 
exponential time law, f indicates the time within which 
the turbidity decreases to 1/e-th of the original level 
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at time t => 0. 

The higher the value of t , the slower the rate of 
sedimentation in the dispersion. 

Example . Polyester Turbidity after Dispersion 

5 No, storage [NTUs] constant 

r [min] 

at 30 min 60 min 
once 
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700 


625 


545 


242.6 
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640 


360 


350 


436.4 
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10 


710 


630 


580 


304.9 
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ii 


750 


600 


540 


203.1 
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12 


650 


500 


420 


140.3 


15 
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13 


750 


600 


510 


157.4 
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14 


750 


690 


580 


268.1 




8 


15 


640 


600 


470 


405.2 
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16 


820 


790 


610 


460.3 
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17 


750 


650 


500 


164.3 


20 
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18 


630 


600 


520 


412.1 
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18. 


660 


570 


450 


167.6 
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20 


680 


610 


520 


233.4 




Comparative 














Example 












25 


1 


no addition 


600 


37 


33 


41.4 




2 


tartaric acid 


560 


90 


70 


35.3 




3 


copolymer of 


640 


470 


380 


97.9 



70% acirylic acid 
and 30% maleic 
30 . . acid of. K 

value 60 x> 

The measured values reveal that the polyesters to 



be used according to the present invention give disper- 
sions which, after a standing time of 60 minutes, have 
35 distinctly higher turbidity values (NTUs) than the 
reported comparisons. This means, together with the 
distinctly higher dispersion constants, that the 
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polyesters to be used according to the present invention 
are better dispersants of clay and also make possible the 
preparation of dispersions having an impr ved st rage 

life. 

5 The biodegradability of the above-described 

polyesters was investigated in a modified Zahn-Wellens 
test in accordance with DIN 38 412 , Part 24 static test 
(L25). The following degradation values were found for 

example: 

10 Polyester No. Biodegradation. [%] within 28 days 



8 > 90% 

14 > 95% 

15 > 92% 

16 > 95% (in only 14 days) 
15 23 > 94% 
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THE EMBODIMENTS OF THE INVENTION IN- WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS 

1. A process for preparing a water-soluble or water- 

dispersible polyester, which comprises reacting 

a) a mixture of tartaric acid or anhydride and citric 
acid in a molar ratio of from It 0.1 to li 4 or such 
a mixture which additionally contains up to 60 mol % 
of malic acid with - based on 1 mol of component a) - 

b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble poly-C 2 -C 4 -al3cylene glycol 
or a water-soluble addition product of a C 2 -C 4 - 
alkylene oxide with a monohydric or polyhydric 
alcohol, a fatty acid,, an alkylphehol or. an 
alkylamine, or 

c) from 0 to 90 mol % of a carboxylic. acid which 
contains at. least two carboxyl groups and which is " 
different from the carboxylic acids mentioned under 

. a) , and also 

d) from 0 to 90 mol % of lactic acid, glycolic acid or 
a mixture thereof 

in the melt in the absence of an inert diluent at from 
120 to 180*0 In the presence of a customary esterifi- 
cation catalyst .and diatiiling off the water formed in 
the course of the condensation. 

2\ A process as claimed in claim 1, wherein the 

reaction is carried out in an inert diluent. 

3. A process as claimed in claim 1, wherein the 
reaction is carried out in a kneader and the water formed 
in the course of the condensation is distilled, off under 
reduced pressure. 

4. . A process as claimed in claim . l f wherein 
component b) is not added to the melt until the viscosity 
thereof (measured at 120*C) is not less than 30,000 mPas. 

5. A polyester obtainable by condensing 

a) from 25 to 75 mol % of tartaric acid, tartaric 
anhydride or a mixture of tartaric acid or anhydride 
and citric acid in a molar ratio of from 1:0.1 to 
li4 with 
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b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble poly-C 2 -C«-alkylene glycol 
or a water-soluble addition product of a C 2 - to C 4 - 
alfcylene oxide with a monohydric or polyhydric 
alcohol, a fiatty acid, an alJcyl phenol or an alkyl- 
amine, and 

c) from 75 to 25 mol % of butanetetracarboxylic acid, 
cyclopentanetetracarboxylic acid, cyclohexanetetra- 
carboxylic acid, butanetetracarboxylic anhydride, 
cyclopentanetetracarboxylic anhydride, cyclohexane- 
tetracarboxylic anhydride or a mixture thereof, 

at from 120 to 180 °C in the presence of a customary 
esterification catalyst up to a K value of from 7 to 80 
(determined by the method of H. Fikentscher on 2% aqueous 
solutions of polyester at 25 °C and pH 7). 

6. A polyester as claimed in claim 5, wherein the 
component a) used in the condensation additionally 
contains up to 60 mol % of malic acid. 

7. A detergent composition which contains at least 
one surfactant, containing as further constituent a 
water-soluble or water-dispersible polyester obtainable 
by condensation of tartaric acid or anhydride alone or by 
condensation of a mixture of tartaric acid or anhydride 
and citric acid in a molar ratio of from 1*0.1 to 1:4. 

8. A detergent composition as claimed in claim 7, 
wherein the polyester is obtainable by condensation of 
additionally tip to 60 mol % of malic acid. 

9. A detergent composition as claimed in claim 7, 
wherein the polyester is obtainable by condensing 

a) a mixture of tartaric acid or anhydride and citric 
acid in a molar ratio of from It 0.1 to lt4 or such 
a mixture which additionally contains up to 60 mol % 
of malic acid with - based on 1 mol of component a) - 

b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble poly-C 2 -C^-alkylene glycol 
or a water-soluble addition product of a C 2 -C<- 
alkylene oxide with a monohydric or polyhydric 
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alcohol , a fatty acid, an alkylphenol or an 
alkylamine, r 

c) from 0 to 90 mol % of a carboxylic acid which 
contains at least two carboxyl groups and which is 

5 different from the carboxylic acids mentioned under 

a) , and also 

d) from 0 to 90 mol % of lactic acid, glycolic acid or 
a mixture thereof 

in the presence of a customary esterif icatioh catalyst. 
10 10 . A detergent composition as claimed in claim 7, 
wherein the polyester is obtainable by condensing 

a) from 25 to 75 mol % of tartaric acid, tartaric 
anhydride or a mixture of tartaric acid or anhydride 
and citric acid in a molar ratio of from It 0.1 to 

15 1*4 with 

b) from 0 to 50 mol % of a monohydric or polyhydric 
alcohol, a water-soluble poly-C a -<Valkylene glycol 
or a water-soluble addition product of a C 2 - to C 4 - 
alkylene oxide with a monohydric or polyhydric 

20 alcohol, a fatty acid, an alkylphenol or an alkyl- 

amine, and 

c) from 75 to 25 mol % of butanetetracarboxylic acid, 
cyclopentanetetracarboxylic acid, cyclohexanetetra- 
carboxylic acid, butanetetracarboxylic anhydride, 

25 cyclopentanetetracarboxylic anhydride, cyclohexane- 

tetracarboxylic anhydride or a mixture thereof, 
at from 120 to 180.°C in the presence of a customary 
esterif ication cktalyst up to a K value of from 7 to 80 
(determined by the method of H. Fikentscher on .2% aqueous 

30 solutions of polyester at 25 # C and pH 7) . 

11. A detergent composition as claimed iri claim 7, 
containing" the polyester in an amount of from 0.1 to 30% 
by weight. 
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